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Description 
GENERAL INTERFACE CONTROL CIRCUIT 

Background of Invention 

[0001] 1. Field of the Invention 

[0002] The invention relates to an interface control circuit and 
method thereof, and more particularly, to an interface 
control circuit and method for adjusting a sequence of the 
transmitted data, numbers and positions of I/O pins, and 
an output/input timing and control signal. 

[0003] 2. Description of the Prior Art 

[0004] Generally, two circuit systems can be coupled to each 

other through an interface control circuit along with pre- 
defined transmitting datatypes, a predetermined number 
of I/O pins, and a predetermined number of clock cycles 
during which the data transmission has to be finished. 
Fig.l is a functional block diagram of a typical interface 
control circuit 12. The interface control circuit 12 is in- 
stalled in a first circuit system 10, and the first circuit sys- 
tem 10 can communicate with a second circuit system 14 



via the interface control circuit 12. Tlie first circuit system 
10 further includes a plurality of first pins 18 which are 
used to output or input data. The second circuit system 
14 is installed with a plurality of corresponding second 
pins 20 and a second internal circuit 22. When being con- 
nected, regarding the communication between the first 
circuit system 10 and the second circuit system 14, the 
second circuit system 14 may conform to different speci- 
fications. The second circuit system 14 under each speci- 
fication will correspond to a specific output/input timing 
and pin count (the number of the second pins 20) so that 
the interface control circuit 12 of the first circuit system 
10 has to make a specific arrangement when the first cir- 
cuit system 10 is coupled to the second circuit system 14 
under such specification. In addition, when the first circuit 
system 10 is simultaneously coupled to a plurality of sec- 
ond circuit systems 14 of various specifications, the oper- 
ations of the interface control circuit 12 will be much 
more complicated. For instance, the first circuit system 10 
as shown in Fig.l can be treated as a printer control digi- 
tal circuit and coupled to a plurality of print heads of dif- 
ferent standards so as to control operations of the print 
heads. If the print heads are respectively installed with 



various power driving chips of different specifications 
(corresponding to tlie second circuit systems 14) and 
those power driving chips of different specifications cor- 
respond to different control interfaces, it is not easy for 
the first circuit system 10 to conform to the various speci- 
fications if the first circuit system 10 is implemented with 
only one interface. 
[0005] Conventionally, a microprocessor can be utilized to imple- 
ment the interface control circuit 12 shown in Fig.l with 
related firmware involved to process data. The data can be 
transmitted to the second circuit system 14 in a predeter- 
mined sequence via the first pins 18 and the second pins 
20. Even though the firmware can be modified to meet 
various requirements of the different second circuit sys- 
tems 14 and the interface setting can be adjusted to 
achieve transmitting operations, the setting of the inter- 
face control circuit 12 is still unchanged after the 
firmware is determined. Alternatively, a programmable 
gate array can be utilized to adjust the transmitting timing 
of the control interface. The programmable gate array can 
be used to meet various requirements of different second 
circuit systems 14 by modifying related circuit parameters 
of the interface control circuit 12 shown in Fig.l so that 



the programmable gate array can achieve higher flexibil- 
ity. However, the programmable gate array is more com- 
plicated and occupies more circuit area in a chip, thereby 

raising the cost. 
Summary of Invention 

[0006] It is therefore one of the many objectives of the claimed 
invention to provide an interface control circuit and 
method for adjusting characteristics of the interface con- 
trol circuit to raise the flexibility of the interface control 
circuit. 

[0007] In the claimed invention, a plurality of updateable control 
tables are installed in an interface control circuit to meet 
the requirements of the externally coupled circuits of var- 
ious specifications by adjusting transmission characteris- 
tics of the interface control circuit. By searching the con- 
trol tables, the data being outputted can be read and ar- 
ranged in a predetermined sequence while a predeter- 
mined number of pins are selected. The data arranged in 
the predetermined sequence can be recorded into corre- 
sponding pins of the predetermined number of pins. At 
last, the data can be outputted according to an output/in- 
put timing. The three updateable control tables of the 
present invention, a data select sequence table, a pin se- 



lect sequence table, and an output/input timing control 
table, can be used to respectively determine the predeter- 
mined sequence of the outputted data, the output/input 
pin count, and the output/input timing. Therefore, the in- 
terface control circuit of the present invention can be used 
to output or input the predetermined number of data in a 
predetermined sequence via a predetermined number of 
pins within a predetermined number of cycles. 
[0008] These and other objectives of the present invention will no 
doubt become obvious to those of ordinary skill in the art 
after reading the following detailed description of the em- 
bodiments, which is illustrated in the various figures and 

drawings. 
Brief Description of Drawings 

[0009] Fig.i is a functional block diagram of a typical interface 
control circuit. 

[0010] Fig. 2 is a schematic diagram of an embodiment interface 
control circuit according to the present invention. 

[0011] Fig. 3 is a detailed schematic diagram of a general inter- 
face control circuit according to an embodiment of the 
present invention. 

[0012] Fig. 4 is a schematic diagram showing the operating con- 
ditions of the data select sequence module and the pin 



select sequence module when the data Is outputted from 
the circuit system. 

[0013] Fig. 5 is a schematic diagram showing the structure and 
operations of the output/input timing control module. 

[0014] Fig. 6 is a schematic diagram showing operating condi- 
tions of the data select sequence module and the pin se- 
lect sequence module when the data are inputted. 

[0015] Fig. 7 Is a schematic diagram of the general Interface con- 
trol circuit according to another embodiment of the 

present invention. 
Detailed Description 

[0016] Fig. 2 is a schematic diagram of an embodiment interface 
control circuit 32 according to the present Invention. The 
Interface control circuit 32 Is Installed In a circuit system 
30, and the circuit system 30 can communicate with an 
external circuit system 34 via the Interface control circuit 
32. In order to meet the Interface control requirement of 
the external circuit system 34, In the circuit system 30, a 
predetermined number (n) of data should be outputted to 
the external circuit system 34 via a predetermined num- 
ber (m) of pins 48 within a predetermined number (T) of 
cycles. The interface control circuit 32 Includes at least a 
control table 36 and a general Interface control unit 38. 



The control table 36 can be used for providing parameters 
Including a predetermined sequence, a predetermined 
number of pin count, and a predetermined number of cy- 
cles. The general interface control unit 38 is coupled to 
the control table 36 and used to output the n sets of data 
from the predetermined m pins 48 to the externally cou- 
pled external circuit system 34 during the predetermined 
T cycles according to the parameters provided by the con- 
trol table 36. For instance, according to the requirement 
of the external circuit system 34, when n is set as 50 
while m is set as 10, T should be larger than or equal to 5 
(50/10=5). Therefore, the interface control circuit 32 is 
configured to output the 50 sets of data via the predeter- 
mined 10 pins 48 in turn during at least 5 cycles. 
[0017] The control tables 36, in this embodiment, include a data 
select sequence table 40, a pin select sequence table 44, 
and an output/input timing control table 42. The data se- 
lect sequence table 40 is used to provide the above- 
mentioned predetermined sequence. The pin select se- 
quence table 44 provides in advance the predetermined 
pin count, while the output/input timing control table 42 
provides the above-mentioned predetermined number of 
cycles. Since the contents of the control table 36 are up- 



dateable, designers or users can adjust the parameters in 
tlie control table 36 to meet various requirements of dif- 
ferent control interfaces (of different external circuit sys- 
tems 34). In a practical embodiment, the data select se- 
quence table 40, the pin select sequence table 44, and the 
output/input timing control table 42 can be respectively 
stored in a memory device. The memory device can be a 
RAM, ROM, and so on. 
[0018] Please refer to Fig. 3, which is a detailed schematic dia- 
gram of an interface control circuit 52 according to an- 
other embodiment of the present invention. The interface 
control circuit 52 includes a data select sequence module 
60, a pin select sequence module 62, and an output/input 
timing control module 64. The data select sequence mod- 
ule 60 includes a data select sequence table 70 for pro- 
viding a predetermined sequence. The data select se- 
quence module 60 can be used to access a predetermined 
number of data from the circuit system 50 according to 
the predetermined sequence. The pin select sequence 
module 62 includes a pin select sequence table 72 for de- 
termining the predetermined pin count and the pins 58 
respectively corresponding to the output/input data. The 
pin select sequence module 62 can be used to record the 



data into the predetermined number of pins 58 according 
to the content of the pin select sequence table 72. The 
output/input timing control module 64, which is coupled 
between the data select sequence module 60 and the pin 
select sequence module 64, includes an output/input tim- 
ing control table 74 for providing an output/input timing 
and at least a control signal so that operations of the data 
select sequence module 60 and of the pin select sequence 
module 64 can be organized by the output/input timing 
control module 64. Therefore, the predetermined number 
of data can be outputted from the circuit system 50 or in- 
putted to the circuit system 50 from the external circuit 
system 54 via the predetermined number of pins 58 dur- 
ing the predetermined number of cycles. 
[0019] Fig. 4 shows the operating conditions of the data select 
sequence module 60 and the pin select sequence module 
62 when the data is outputted from the circuit system 50. 
The data select sequence module 60 includes a data select 
sequence table 70, a predetermined number of data se- 
lectors 63, and a counter 61. The counter 61 can be used 
to address the data select sequence table 70 so that the 
data selector 63 (can be a multiplexer) can be used to pick 
a predetermined number (n) of data (SRCO, SRCl,..., 



SRCn-1) sequentially from a data source 66 of the circuit 
system 50 that is stored with a plurality of data according 
to the predetermined sequence provided in the data select 
sequence table 70. The picked predetermined number (n) 
of data will be transmitted to the pin select sequence 
module 62 according to the predetermined sequence. The 
pin select sequence module 62 includes a pin select se- 
quence table 72, and a counter 71 coupled to the pin se- 
lect sequence table 72, and an output register 65 (OUTO, 
OUTl, OUTm-1) corresponding to the predetermined 
number (m) of pins 58. The pin select sequence table 72 
can determine in advance the predetermined pin count 
(m) while the counter 71 can address the pin select se- 
quence table 72 so that the pin select sequence table 72 
can be used to determine appropriate output pins 58 to 
record the predetermined number (n) of data into the out- 
put register 65 that is equipped with m storage units. In 
another embodiment, the data selector 63 can be ne- 
glected while the data select sequence table 70 can be 
used directly to drive the data source 66 to output the 
data to the output register 65. 
[0020] Fig. 5 shows the structure and operations of the output/in- 
put timing control module 64. Refer to both Fig. 5 and 



Fig. 4, the output/input timing control module 64, which is 
coupled to the data select sequence module 60 and the 
pin select sequence module 62, includes a counter 81 and 
an output/input timing control table 74. In the output/in- 
put timing control module 64, the counter 81 can be used 
to transmit a sequencing signal ST to the output/input 
timing control table 74. Since the output/input timing 
control table 74 contains the output/input timing and re- 
lated control signals (NO, Nl, Ns, Ns+2) for inter- 
face control, the data select sequence module 60 and the 
pin select sequence module 62 can cooperate according 
to the content of the output/input timing control table 74. 
In the meantime, those signals can be directly outputted 
from the output/input timing control module 64 through 
a register or a latch 69 (TO to Ts) to achieve synchronous 
transmission. Moreover, the control signals, including an 
input control signal FIN and an output control signal FOUT 
shown in Fig. 5, can also include information related to the 
input/output operation; that is, the data select sequence 
module 60 and the pin select sequence module 62 can 
perform data outputting/inputting functions according to 
those control signals. 
[0021] Please refer to Fig. 6, which shows operating conditions of 



the data select sequence module 60 and the pin select se- 
quence module 62 when the data are inputted. The pin 
select sequence module 62 includes the pin select se- 
quence table 72, the counter 71, an input register 67, and 
a data selector 73. The input register 67 (INO, INI, 
INm-1) is similar to the output register 65 shown in Fig. 4 
and corresponds to the m pins 58 of the circuit system 
50. The counter 71 is coupled to the pin select sequence 
table 72 to address the pin select sequence table 72 to 
provide the predetermined pin count and the sequence in 
which the data are inputted from the input register 67. 
The data selector 73 (may be a multiplexer) can be used 
to pick the valid input data, which will then be transmitted 
to a predetermined number of data objective positions 76 
(DESO, DESl, DESn-1) and the data select sequence 
module 60 in the circuit system 50 according to the con- 
tent of the pin select sequence table 72. The data select 
sequence module 60 includes the data select sequence 
table 70 and the counter 61 for providing the predeter- 
mined sequence. The counter 61 addresses the data se- 
lect sequence table 70 so that the data select sequence 
table 70 can be used to record the predetermined number 
of data chosen by the data selector 73 to the data objec- 



live positions 76 according to tlie predetermined se- 
quence. In another embodiment, tlie data selector 73 can 
be neglected while the pin select sequence table 72 can 
be used directly to drive the input registers 67 to input 
the data to the data objective positions 76. 

[0022] When differentiating the data outputting procedure from 
the data inputting procedure, the data select sequence 
module 60 can be separated into an output data select 
sequence module 81 and an input data select sequence 
module 83 while the pin select sequence module 62 can 
be separated into an output pin select sequence module 
85 and an input pin select sequence module 87, respec- 
tively embedded with sequence tables 91, 93, 95, and 97. 
The above-mentioned structure can refer to the embodi- 
ment shown in Fig. 7, which is a schematic diagram of an- 
other embodiment of the interface control circuit 80 ac- 
cording to an embodiment of the present invention. 

[0023] Actually, each of the three control tables, including the 
data select sequence table, the pin select sequence table, 
and the output/input timing control table, can be treated 
as an independent characteristic and respectively applied 
in interface control circuits. Accordingly, by searching ta- 
bles to arrange the output/input interface, the interface 



control circuit can adjust tlie sequence of tlie outputted 
data, tlie output/input pin count, and the output/input 
timing to meet the requirements of various interface cir- 
cuits. 

[0024] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, that above disclosure should be construed as lim- 
ited only by the metes and bounds of the appended 
claims. 



